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The glass compositions C3 and C4 has been proved to possess the ability of precipitating ZnSe nanocrystals after heat-treatment (HT) 1 . As we reported before 1 , the ZnSe nanocrystals can form only when the glass specimens were heat-treated at a very high temperature (>630 °C). However, in this work, Zn ions can bound with Se after HT at the temperature much lower than 630 °C when CdSe QDs were precipitated out in the glass matrix.
Previous works [2] [3] [4] have proved that Se is easy to be combined with Zn at high temperatures and converts to CdSe during the cooling process. However, the glass melt is rapidly cooled down to room temperature and the generated Zn-Se tend to maintain in the quenched glass. It is assumed that during the process of glass melting and cooling, the following chemical reaction would happen:
According to the Gibbs-Helmholtz equation and the Kirchhoff's law of thermochemistry 5 : Table S1 . According to the formula and the data, the Gibbs free energy change can be calculated out. Figure S1 shows the Gibbs free energy change of the forward reaction as a function of temperature. Similar to the results of PbSe QDs doped glasses reported before 7 , it can be found that the total Gibbs free energy increased 76.67~77.89 KJ/mol due to the formation of ZnSe and CdO.
The increased Gibbs free energy indicated the backward reaction is spontaneous from 298 to 300 K.
The temperature range was chosen to be below 1300 K as the sublimation point of ZnSe is around
S3
According to the direction of Gibbs free energy decrease, the formation of CdSe QDs is spontaneous and irreversible, and ZnSe nanocrystals cannot be precipitated though chemical reaction (I) during the HT process. In addition, according to the model of CdSe particle formation in glass described by Weyl 4 , CdSe is more stable than ZnSe and CdO when heat-treated at a low temperature (500-700 °C).
Hayes et al. 8 evidenced that 20 % of the Se is bound to Cd and 60 % of the Se is bound to Zn in a quenched glass, but 80 % of the Se is bound to Cd in the heat-treated glass at the expense of ZnSe and CdO due to the ordered environment. Therefore, as the rapid reaction rate of this spontaneous reaction, the initial product in the HT process is CdSe QDs. Table S1 . Some thermal chemistry data of ZnO, ZnSe, CdO and CdSe. 
